December 1999
LONG-FINNED PILOT WHALE (Globicephala melas):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two species of pilot whales in the Western Atlantic — the Atlantic or long-finned pilot whale,
Globicephala melas, and the short-finned pilot whale, G. macrorhynchus. Thesespeciesaredifficult toidentify tothe
species level at sea; therefore, some of the descriptive material below refers to Globicephala sp., and is identified as
such. The species boundary is considered to bein the New Jersey to Cape Hatteras area. Sightings north of thisarea
arelikey G. melas

Pilot whales (Globicephala sp.) are distributed principally along the continental shelf edge in the winter and
early spring off the northeast USA coast, (CETAP 1982; Payne and Heinemann 1993). Inlate spring, pilot whalesmove
onto Georges Bank and into the Gulf of Maine and more northern waters, and remain in these areasthrough | ate autumn
(CETAP1982; Payne and Heinemann 1993). Ingeneral, pilot whales generally occupy areas of high relief or submerged
banks. They are also associated with the Gulf Stream north wall and thermal fronts along the continental shelf edge
(Waring et al. 1992; NMFS unpublished data).

Thelong-finned pilot whaleisdistributed from North Carolinato | celand and possibly the Baltic Sea (Sergeant
1962; Leatherwoodet al. 1976; Abend 1993). Thestock structure of the North Atlantic populationiscurrently unknown
(Anon. 1993a); however, several recently initiated genetic studies and proposed North Atlantic sighting surveys will
likely provide information required to delineate stock boundaries.

POPULATION SIZE

Thetotal number of long-finned pil ot whal esoff : - = -
the eastern USA and Canadian Atlantic coast is
unknown,—hoew —eHghtestma ai
+—+igure—1): athough ten estimates from selected
regions of the habitat do exist for select time periods.
Sightings were almost exclusively in the continental
shelf edge and continental slope areas (Figure 1). Two
estimates were derived from catch data and population
models that estimated the abundance of the entire stock.
SxSeven seasonal estimates are availablefrom selected
regions in USA waters during spring, summer and
autumn 1978-82, August 1990, June-July 1991, August-
September 1991, June-July 1993, and July-September
1995, and July-August 1998. Because long-finned and
short-finned pilot whales are difficult to identify at sea,
seasonal abundance estimates were reported for
Globicephala sp., both long-finned and short-finned
pilot whales. One estimate is available from the Gulf of
St. Lawrence.

Mitchell (1974) used cumulativecatchdatafrom
the 1951-61 drive fishery off Newfoundland to estimate
theinitial population size (ca. 50,000 animals).

Mercer (1975), used population models to
estimate a population in the same region of between
43,000-96,000 long-finned pilot whales, with a range of
50,000-60,000 being considered the best estimate. Figure 1. Distribution of pilot whale sightings from

; ; =0- NEFSC and SEFSC shipboard and aerial surveysduring
the summer in 1990-1998. |sobaths are at 100 mand
1,000 m.
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An abundance of 11,120 (CV=0.29) Gl obi cephala sp. was estimated from an aerial survey program conducted
from1978t0 1982 onthe continental, shelf and shelf edge watersbetween Cape Hatteras, North Carolinaand NovaScotia
(CETAP 1982). Anabundanceof 3,636 (CV=0.36) Globicephala sp. wasestimated from aJuneand July 1991 shipboard
line transect sighting survey conducted primarily between the 200 and 2,000m isobaths from Cape Hatteras to Georges
Bank (Waring et al. 1992; Waring 1998). An abundance of 3,368 (CV=0.28) and 5,377 (CV=0.53) Globicephala sp. was
estimated from line transect aerial surveys conducted from Augustto September 1991 using the Twin Otter and AT-11,
respectively (Anon. 1991). Asrecommended inthe GAMSWorkshop Report (Wade and Angliss1997), estimates ol der
than eight years are deemed unreliable, therefore should not be used for PBR determinations. Further, dueto changes
in survey methodol ogy these data should not be used to make comparisons to more current estimates.

A-popttation-size An abundance of 668 (CV=0.55) Gl obi cephal a sp. was estimated from a June and July 1993
shipboard line transect sighting survey conducted principally between the 200 and 2,000m isobaths from the southern
edge of Georges Bank, across the Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon.
1993h). Data were collected by two alternating teams that searched with 25x150 binoculars and were analyzed using
DISTANCE (Buckland et al. 1993; Laakeet al . 1993). Estimatesinclude school-sizebias, if applicable, but do notinclude
correctionsfor g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

An abundance pepttatien-size of 8,176 (CV=0.65) Globicephala sp. was estimated from a July to September
1995 sighting survey conducted by two ships and an airplanethat covered watersfrom Virginiato the mouth of the Gulf
of St. Lawrence(Table 1; NMFS/NEFSC unpublished data). Total track linelength was 32,600 kn{3#666+rmt). The ships
covered waters between the 50 and 1000 fathom depth contour lines, the northern edge of the Gulf Stream, and the
northern Gulf of Maine/Bay of Fundy region. The airplane covered watersin the mid-Atlantic from the coastlineto the
50fathom depth contour line, the southern Gulf of Maine, and shelf waters off Nova Scotiafrom the coastline to the 1000
fathom depth contour line. Data collection and analysis methods used were described in Palka (1996). —Fhissutvey




technrtaues-

Kingsley and Reeves (1998), obtained an abundance estimate of 1,600 |ong-finned pilot whales (CV=0.65) from
alate August and early September 1995 aerial survey of cetaceansin the Gulf of St. Lawrencein 1995 and 1998 (Table
1). Based on an examination of long-finned pil ot whal e summer distribution patterns, and information on stock structure
it was deemed appropriate to combine the these estimates with NMFS 1995 summer survey data. The best 1995
abundance estimate for Globicephala sp. is the sum of the estimates from the USA and Canadian surveys, 9,776
(CV=0.55), where the estimate from the USA survey is 8,176 (CV=0.65) and from the Canadian 1,600 (CV=0.65).

An abundance of 6,208 (CV=0.44) for Globicephala sp. was estimated from a line transect sighting survey
conducted during July 6 to September 6, 1998 by a ship and plane that surveyed 15,900 km of track lineinwatersnorth
of Maryland (38E N) (Figure 1; Palka, Waring and Potter In review). Shipboard data were analyzed using the modified
direct duplicate method (Palka1995) that accountsfor school sizebiasand g(0), the probability of detecting a group on
thetrack line. Aerial datawere not corrected for g(0).

An abundance of 4,724 (CV=0.61) for Globicephala sp. was estimated from a shipboard line transect sighting
survey conducted between 8 July and 17 August 1998 that surveyed 5,570 km of track linein waters south of Maryland
(38EN) (Figure 1; Mullin In review). Abundance estimates were made using the program DISTANCE (Buckland et al.
1993; Lagke et al. 1993) where school size bias and ship attraction were accounted for.

Thebest avail able abundance estimate for Gl obicephal a sp. isthe sum of the estimates from thetwo 1998 USA
Atlantic surveys, 10,932 (CV=0.36), where the estimate from the northern USA Atlantic is 6,208 (CV=0.44) and from the
southern USA Atlanticis 4,724 (CV=0.61). Thisjoint estimate is considered best because together these two surveys
have the most compl ete coverage of the species’ habitat.




Table 1. Summary of abundance estimates for the western North Atlantic Globicephala sp. Month, year, and area
covered during each abundance survey, and resulting abundance estimate (N,.) and coefficient of variation

(CV).
Month/Y ear Area Npest cv
19511961 Newtfoundtand 56,000 Nonereperted
19511961 Newfoundtand 56,006-66,000 Nonereported
Sprifgsummer&
CapetHatteras,NEto

adtdmf : 1126 629

1978-82

Atier1990 GuHf-Stream 1643 678
CapetHatteras,NEto

Jur-3u-199% GeorgesBank;shel 3,636 636
edgeonty
CapeHatteras,NEto 3668885377 .

Atg-Sep-1991 \ Seoti ; , 6:28-ane-6:53
Georges Bank to Scotian

Jun-Jul 1993 shelf, shelf edge only 668 0.55

Jul-Sep 1995 Virginiato Gulf of St. 8176 065
Lawrence

Aug-Sep 1995 Gulf of St. Lawrence 1,600 0.65

Jul-Sep 1995 Virginiato Gulf of St. 9776 055
Lawrence

Jul-Sep 1998 Maryland to Gulf of St. 6.208 044
Lawrence

Jul-Aug 1998 Floridato Maryland 4,724 0.61

Jul-Sep 1998 Floridato Gulf of St 10932 036
Lawrence

Minimum Population Egtimate

Theminimum popul ation estimateisthelower limit of thetwo-tailed 60% confidenceinterval of thelog-normally
distributed best abundance estimate. Thisisequivalent tothe 20th percentile of thelog-normal distribution as specified
by Wade and Angliss (1997). Thebest estimate of abundance for Globicephala sp. is8;37610,932t€v=06:65) (CV=0.36).
The minimum population estimate for Globicephala sp. is4;968(€v=08:65) 8,148 (CV=0.36).

Current Population Trend
There are insufficient data to determine the population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
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Current and maximum net productivity rates are unknown for this stock. Life history parametersthat could be
used to estimate net productivity include those from animals taken in the Newfoundland drivefishery: calving interval
3.3years; lactation period about 21-22 months; gestation period 12 months; births mainly from Juneto November; length
at birth is 177 cm; mean length at sexual maturity, 490 cm, males; and 356 cm, females; age at sexual maturity is 12 years
for males and 6 years for females, and mean adult length is 557 cm for males and 448 cm for females; and maximum age
was 40 for males, and 50 for femal es (Sergeant 1962; Kasuyaet al. 1988). Analysisof datarecently collected fromanimals
taken in the Faroe Islands drive fishery produced higher values for all parameters (Bloch et al. 1993; Desportes et al.
1993; Martin and Rothery 1993). These differences are likely related, at least in part, to larger sample sizes and newer
analytical techniques.

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvaueis
based on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given
the constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biologica Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size for Globicephala sp. is 4968€v=08:65) 8,148 (CV=0.36). The maximum productivity rate is 0.04, the
default value for cetaceans. The “recovery” factor, which accounts for endangered, depleted, threatened stocks, or
stocks of unknown status relative to optimum sustainable population (OSP) is assumed to be 645 0.48 because the CV
of the average mortality estimate is between-8:6-6:8 0.3-0.6; Wade and Angliss 1997) , and because this stock is of
unknown status. PBR for the western North Atlantic Globicephala sp. is#45 78.

ANNUAL HUMAN-CAUSED MORTALITY

Total fishery-related mortality and serious injury cannot be estimated separately for the two species of pilot
whales inthe USA Atlantic EEZ because of the uncertainty in speciesidentification by fishery observers. The Atlantic
Scientific Review Group advised adopting the risk-averse strategy of assuming that either species might have been
subject to the observed fishery-related mortality and serious injury. Total annual estimated average fishery-related

mortality or seriousinjury to thisstock during3993-199+wes40:3pitotwhates{Ev=06-7t 1994-1998 was 146 pilot whales
(Cv=0.22; Table 2).

Fishery Information
USA

Priorto 1977, there was no documentati on of marine mammal bycatch in distant-water fleet (DWF) activities of f
the northeast coast of the USA A fishery observer program, which has collected fishery data and information on
incidental bycatch of marine mammals, was established in 1977 with the implementation of the Magnuson Fisheries
Conservation and Management Act (MFCMA). DWF effortinthe Atlantic coast EEZ under MFCMA hasbeen directed
primarily towards Atlantic mackerel and squid. An average of 120 different foreign vessels per year (range 102-161)
operated within the Atlantic coast EEZ during 1977 through 1982. In 1982, there were 112 different foreign vessels; 18
(16%) were Japanese tuna longline vessels operating along the USA Atlantic coast. This was the first year that the
Northeast Regional Observer Program assumed responsibility for observer coverageof thelonglinevessels. Thenumber
of foreign vessel soperating withinthe USA Atlantic EEZ each year between 1983 and 1991 averaged 33 and ranged from
nineto 67. The number of Japanese longline vessels included among the DWF vessels averaged six and ranged from
three to eight between 1983 and 1988. MFCMA observer coverage on DWF vessels was 25-35% during 1977-82,
increased to 58%, 86%, 95%, and 98%, respectively, during 1983-86, and 100% observer coverage was maintained from
1987-91. Foreign fishing operations for squid ceased at the end of the 1986 fishing season and, for mackerel, at the end
of the 1991 fishing season.

During 1977-1991, observersin this program recorded 436 pilot whale mortalities in foreign-fishing activities
(Waringet al. 1990; Waring 1995). A total of 391 (90%) were taken in themackerel fishery, and 41 (9%) occurred during
Loligo and Illex squid-fishing operations. Thistotal includes 48 documented takes by USA vesselsinvolved in joint
venture fishing operationsin which USA captainstransfer their catchestoforeign processing vessels. Duetotemporal
fishing restrictions, the bycatch occurred during winter/spring (December to May) in continental shelf and continental
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shelf edge waters (Fairfield et al. 1993; Waring 1995); however, the majority of the takes occurred in late spring along
the 100 m isobath. Two animals were also caught in both the hake fishery and tunalongline fisheries (Waring et al.
1990).

The distribution of long-finned pilot whale, a northern species, overlaps with that of the short-finned pilot
whale, apredominantly southern species, between 35E30N to 38EOON (Leatherwoodet al. 1976). Althoughlong-finned
pilot whales are most likely taken in the waters north of Delaware Bay, many of the pilot whale takes are not identified
to species and bycatch does occur in the overlap area. In this summary, therefore, long-finned pilot whales
(Globicephala melas) and unidentified pilot whales (Globicephala sp.) are considered together.

Dataon currentincidental takesin USA fisheriesareavailablefrom several sources. In 1986, NMFSestablished
a mandatory self-reported fisheries information system for large pelagic fisheries. Data files are maintained at the
Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer
Program wasinitiated in 1989, and sincethat year several fisheries have been covered by the program. Inlate 1992 and
in 1993, the SEFSC provided observer coverage of pelagic longline vessels fishing off the Grand Banks (Tail of the
Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.

Bycatch hasbeen observed by NM FS Sea Sampl ersin the pelagic drift gillnet, pelagiclongline, and pelagic pair
trawl fisheries, but no mortalities or seriousinjuries have documented in the New-Engtand N ortheast multispeciessink
gillnet or mid-Atlantic coastal sink gillnet.

Pelagic Drift Gillnet

The estimated total number of hauls in the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in
1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number of haulsin 1991,
1992, 1993, 1994, 1995, antt 1996, and 1998 were 233, 243, 232, 197, 164,anet-149, and 113 respectively. 1n 1996 and 1997,
the NMFS issued management regulations which prohibited the operation of thisfishery in 1997. Further, in January
1999 the NMFS issued a Final Rule to prohibit the use of driftnets (i.e., permanent closure) in the North Atlantic
swordfish fishery (50 CFR Part 630). Fifty-nine different vessels participated in this fishery at one time or another
between 1989 and 1993. Since 1994, between 10-42 and 13 vessels have participated in the fishery (Table 2). Observer
coverage, expressed as percent of setsobserved, was8%in 1989, 6% in 1990, 20%in 1991, 40%in 1992, 42%in 1993, 87%
in 1994, 99% in 1995and 64% in 1996, 1997 (NA), and 99% in 1998. Effort was concentrated along the southern edge
of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and | ocations of thefishery
throughout the year, suggested that the pelagic drift gillnet fishery be stratified into two strata, a southern or winter
stratum, and a northern or summer stratum. Estimates of the total bycatch, from 1989 to 1993, were obtained using the
aggregated (pooled 1989-1993) catch rates, by strata (Northridge 1996). Estimates of total annual bycatch for 1994 and
1995 were estimated fromthe sum of the observed caught and the product of the average bycatch per haul and the
number of unobserved haulsasrecordedin self-reportedfisheriesinformation. V arianceswereestimated using bootstrap
re-sampling techniques. Between 1989 and 4995 1998, sixty—~etght eighty-seven mortalities were observed in the large
pelagic drift gillnet fishery. The annual fishery-related mortality (CV in parentheses) was 77 in 1989 (0.24), 132 in 1990
(0.24), 30in 1991 (0.26), 33in 1992 (0.16), 31 in 1993(0.19), 20in 1994 (0.06), 9.1in 1995 (0),ane 11in 1996 (.17), 1997 (NA),
and 12in 1998 (0); average annu mortal |ty between1998-1997-was-1—7—8-pﬂﬂfwha}esf&69) 19941998was 13 p| lotwhales
(0 04) (Table 2) - v ;

meﬁal-rt-y—eﬁhﬁe&ee P| I ot Whal esweretaken alongthe cont| nental shelf edge northeast of Cape HaIteras inJanuary and
February. Takeswere recorded at the continental shelf edge east of Cape Charles, Virginia, in June. Pilot whaleswere
taken from Hydrographer Canyon along the Great South Channel to Georges Bank from July-November. Takesoccurred
at the Oceanographer Canyon continental shelf break and along the continental shelf northeast of Cape Hatteras in
October-November.
Pelagic Pair Trawl

Effort in the pelagic pair trawl fishery hasincreased during the period 1989 to 1993, from zero haulsin 1989 and
1990, to an estimated 171 haulsin 1991, and then to an estimated 536 haulsin 1992, 586 in 1993, 407 in 1994, and 440 in
1995, respectively. Thisfishery ceased operationsin 1996, when NMFS rejected a petition to consider pair trawl gear
as an authorized gear typein Atlantic tunas fishery. Thefishery operated from August-November in 1991, from June-
November in 1992, from June-October in 1993, and from mid-summer to November in 1994 and 1995. Seasampling began
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in October 1992 (Gerrior et al. 1994), and 48 sets (9% of the total) were sampled in that season, 102 hauls (17% of the
total) were sampledin 1993. 1n 1994 and 1995, 52% (212) and 54% (238), respectively, of the setswere observed. Twelve
vessels have operated in thisfishery. Thefishery extendsfrom 35°N to 41°N, and from 69EW to 72EW. Approximately
50% of the total effort was within a one degree sgquare at 39°N, 72°W, around Hudson Canyon. Examination of the
locations and species composition of the bycatch, showed little seasonal change for the six months of operation and
did not warrant any seasonal or areal stratification of thisfishery (Northridge 1996). Five pilot whale (Globicephalasp.)
mortaities werereported in the self-reported fisheriesinformation in 1993. In 1994 and 1995 observersreported oneand
twelve mortalities, respectively. Theestimated fishery-related mortality to pilot whalesinthe USA Atlantic attributable
to thisfishery in 1994 was 2.0 (CV=0.49) and 22 (CV=0.33) in 1995. Since thisfishery is no longer exists, it has been
excluded from Table 2.

Duringthe 1994 and 1995 experimental fishing seasons, fishing gear experimentswere conducted to collect data
on environmental parameters, gear behavior, and gear handling practicesto eval uatefactorsaffecting catch and bycatch
(Goudey 1995, 1996). Results of these studies wereinconclusive in identifying factors responsible for marine mammal
bycatch.

Pelagic Longline

. The pelagic longline fishery operates inthe USA Atlantic ( including Caribbean) and Gulf of Mexico EEZ
(SEFSC unpublished data). Interactions between the pelagic longline fishery and pilot whales have been reported;
however, a vessel may fish in more than one statistical reporting area and it is not possible to separate estimates of
fishing effort other than to subtract Gulf of Mexico effort from Atlantic fishing effort, which includesthe Caribbean Sea.
Total effort, excluding the Gulf of Mexico, for the pelagic longline fishery, based on mandatory self-reported fisheries
information, was 11,279 setsin 1991, 9,869 setsin 1992, 9,862 setsin 1993, 9,481 setsin 1994, 10,129 setsin 1995, 9,885
sets in 1996, and 8,023 setsin 1997, and 6,675 sets in 1998 (Cramer 1994; Scott and Brown 1997; Johnson et al.1999;
Y eung 1999a). Since 1992, thisfishery hasbeen monitored with about 5% observer coverage, intermsof tripsobserved,
within every statistical reporting area within the EEZ and beyond. Off the USA Atlantic coast, the fishery has been
observed from January to March off Cape Hatteras, in May and June in the entire mid-Atlantic, and in July through
Decemberinthemid-Atlantic Bight and off NovaScotia. The1992-1997, estimated takewas based on arevised analysis
of the observed incidental take and self-reported incidental take and effort data, and replace previous estimatesfor the
1992-1993 and 1994-1995 periods (Cramer 1994; Scott and Brown 1997; Johnsonet al. 1999).  Further, Y eung (1999h),
revised the 1992-1997 fishery mortality estimatesin Johnson et a. (1999) to include seriously injured animals. The 1998
bycatch estimates were from Yeung (1999a). Most of the estimated marine mammal bycatch was from EEZ waters
between South Carolinaand Cape Cod (Johnson et al. 1999). Pilot whales are frequently observed to feed on hooked
fish, particularly big-eye tuna (NMFS unpublished data). Between 1990-1997 fifty- eight pilot whales (including two
identified asashort-finned pilot whal es) wererel eased alive, and one mortality was observed. The condition codesthat
the observersassigned to the disentangled animalswere: alive (41 animals); unknown (10 animals); and dead (5 animals).
January-March bycatch was concentrated on the continental shelf edge northeast of Cape Hatteras. Bycatch was
recorded in this areaduring April-June, and takes al so occurred north of Hydrographer Canyon off the continental shelf
inwater over 1,000 fathomsduring April-June. During the July-September period, takesoccurred onthecontinental shelf
edge east of Cape Charles, Virginia, and on Block Canyon slope in over 1,000 fathoms of water. October-December
bycatch occurred along the 20 to 50 fathom contour lines between Barnegatt Bay and Cape Hatteras. The estimated
fishery-related mortality to pilot whalesin the USA Atlantic (excluding the Gulf of Mexico) attributable to this fishery
was: 49 105in 1992 (CV=1.00), antzero-r $993-1997 15 in 1993 (CV= 1.0), 137 in 1994 (CV=0.44), 258 (includes 58
estimated short-finned pilot whales) in 1995 (CV=0.29), and 0 in 1996-1998; average annual mortality between1993-199¢
was-O-pHotwhates 1994 and 1998 was 79 pilot whales (CV=0. 24) (Table 2). Senously |nJured and released aiveani mals
areﬁeﬂncl udedlntheTabIeZ mortal|ty edti mates 2 ) as v

Bluefln Tuna PurseSeme

Thetunapurse seinefishery between Cape Hatteras and Cape Cod isdirected at small and medium bluefin and
skip jack for the canning industry, while north of Cape Cod purse seine vessels are directed at large medium and giant
bluefin tuna (NMFS, 1995). The latter fishery is entirely separate from any other Atlantic tuna purse seine fishery.
Spotter aircraft are used to locate fish schools. Theofficial start dateis August 15, set by regulation. Individual vessel
quotas (1VQs) and alimited access system prevent aderby fishery situation. Catch rates are high with this gear and
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consequently, the season usually only lasts afew weeksfor large mediums and giants. The 1996 regul ations allocated
250 MT (5 IVQs) with a minimum of 90% giants and 10% large mediums. Limited observer data are available for the
bluefin tunapurse seinefishery. Out of 45 total tripsmadein 1996, 43 trips (95.6%) were observed. Forty-four setswere
made on the 43 observed tripsand all setswereobserved. A total of 136 dayswerecovered. Two interactionswith pilot
whales were observed in 1996. In oneinteraction, the net was actually pursed around one pilot whale, the rings were
released and the animal escaped alive, condition unknown. This set occurred east of the Great South Channel and just
north of the Cultivator Shoals region on Georges Bank. In asecond interaction, five pilot whales were encircled in a
set. The net was opened prior to pursing to let the whales swim free, apparently uninjured. This set occurred on the
Cultivator Shoals region on Georges Bank. This fishery was not observed in 1997 and 1998.
North Atlantic Bottom Trawl

Vesselsin the North Atlantic bottom trawl fishery, aCategory 11 fishery under the MMPA, were observedin
order to meet fishery management needs, rather than marine mammal management needs. An average of 970 (CV=0.04)
vessels (full and part time) participated annually in the fishery during 1989-1993. Thefishery isactivein NewEngland
in al seasons. One mortality was documented in 1990, and one animal was released alive and uninjured in 1993. The
estimated fishery-related mortality to pilot whalesin the USA Atlantic attributable to this fishery was; 8+11993-1997 0
in 1994-1998; average annual mortality between $993-1997was0 1994 and 1998 was 0 pilot whales (Table 2). However,
these estimates shoul d be viewed W|th caution due to the extremely Iow (<1%) observer coverage ?abb%—ajmmaﬂ-zee

Squid, Mackerd, Butterfish Trawl

The mid-Atlantic mackerel and squid trawl fisheries were combined into the Atlantic mid-water trawl fishery in
the revised proposed list of fisheriesin 1995. The fishery occurs along the USA mid-Atlantic continental shelf region
between New Brunswick, Canada, and Cape Hatteras year around. The mackerel traw! fishery was classified as a
Category |1 fishery since 1990 and the squid fishery was originally classified asa Category Il fishery in 1990, but was
reclassified asaCategory |11 fishery in 1992. The combined fishery was reclassified asa Category Il fishery in 1995. In
1996, mackerel, squid, and butterfish trawl fisheries were combined into the Atlantic squid, mackerel, butterfish trawl
fishery, and maintained a Category |1 classification. Threefishery-related mortality of pilot whaleswerereportedin self-
reported fisheriesinformation fromthemackerel trawl fishery between 1990-1992. Onemortality wasobservedinthe 1996
and 1998, and both occurred in the Illex squid fishery. Theestimated fishery-related mortality to pilot whalesinthe USA
Atlantic attributableto thisfishery was: 45in 1996, anre 0in 1997, and85 in 1998; average annual mortality between 4996
1997 was22:5 1996 and 1998 was 43 pilot whal est€v=1274 (CV=0.61) (Table 2). However, these estimates should be
viewed with caution due to the extremely low (<1%) observer coverage.
Mid-Atlantic Coastal Gillnet

Observer coverageof theUSA Atlantic coastal gillnet fishery wasinitiated by the NEFSC Sea Sampling program
inJuly, 1993; and from July to December 1993, 20 trips were observed. During 1994 and 1995 221 and 382 trips were
observed, respectively. Thisfishery, which extendsfrom North Carolinato New Y ork, isactually acombination of small
vessel fisheries that target a variety of fish species, some of which operate right off the beach. The number of vessels
in thisfishery isunknown, because recordswhich are held by both state and federal agencieshave not been centralized
and standardized. Observer coverage, expressed as percent of tons of fish landed, was 5% 4%, 3%, and 5% for 1995,
1996, and 1997, and 1998 (Table 2).

No pilot whales were taken in observed trips during 1993-1997. One pilot whale was observed taken in 1998
(Table 2). Observed effort was concentrated off NJ and scattered between DE and NC from 1 to 50 miles off the beach.
All bycatches were documented during January to April. Using the observed takes, the estimated annual mortality (CV
in parentheses) attributed to this fishery was 7 in 1998 (1.1). Average annual estimated fishery-related mortality
attributable to this fishery during 1995-1998 was 2 pilot whales (CV=1.1)

CANADA

An unknown number of pilot whales have al so been taken in Newfoundland and L abrador, and Bay of Fundy,
groundfish gillnets, Atlantic Canada and Greenland salmon gillnets, and Atlantic Canada cod traps (Read 1994). The
Atlantic Canadian and Greenland salmon gillnet fishery is seasonal, with the peak from June to September, depending
onlocation. In southern and eastern Newfoundland, and Labrador during 1989, 2,196 nets91 mlong wereused. There
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are no effort data available for the Greenland fishery; however, the fishery was terminated in 1993 under an agreement
between Canada and North Atlantic Salmon Fund (Read 1994).

There were 3,121 cod trapsoperating in Newfoundland and L abrador during 1979, and about 7,500in 1980 (Read
1994). Thisfishery was closed at the end of 1993 due to collapse of Canadian groundfish resources.

Between January 1993 and December 1994, 36 Spanish deep-water trawlers, covering 74 fishing trips (4,726
fishing days and 14,211 sets), were observed in NAFO Fishing Area 3 (off the Grand Bank) (Lens 1997). A tota of 47
incidental catches were recorded, which included one long-finned pilot whale. The incidental mortality rate for pilot
whales was 0.007/set.

In Canada, the fisheries observer program places observerson all foreign fishing vessels, on between 25-40%
of large Canadian vessels (greater than 100 ft), and on approximately 5% of small vessels (Hooker et al. 1997). Fishery
observer effort off the coast of Nova Scotiaduring 1991-1996 varied on aseasonal and annual basis, reflecting changes
in fishing effort (see Figure 3, Hooker et al. 1997). During the 1991-96 period, long-finned pilot whales were bycaught
(number of animalsin parentheses) in bottom trawl (65); midwater trawl (6); and longline (1) gear. Recorded bycatches
by year were: 16 in 1991, 21in 1992, 13in 1994, 9in 1995, and 6 in 1996. Pilot whale bycatches occurred in al months
except January-March and September (Hooker et al. 1997)



Table 2. Summary of theincidental mortality of pilot whal es(Globicephala sp.) by commercial fishery including theyears
sampled (Y ears), the number of vessels active within the fishery (Vessels), the type of dataused (Data Type),
theannual observer coverage (Observer Coverage), themortalitiesrecorded by on-board observers (Observed
Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the annual mortality
(Estimated CV's) and the mean annual mortality (CV in parentheses).

Fishery Years | Vessels Data Observe | Observer | Observe | Estimated | Estimated Mean
Type! |d Serious | Coverage? d Mortality © CVs Annual
Injury Mortality Mortality
Pelagic’ 1994=12° | Obs.Data | 0,0,0,0, | 42 .87,.99,| %17, | 3%20,9.15 | 49,.060, 17813
Drift 9397 | 1995=11 L ogbook 0 B64,NA, 9919, 7,NA, | 11,NA,12 | .17,NA,0 6:69)
Gillnet 94-98 | 1996=10 12 (0.04
1998=13
Atlantic® | 9697 NA Obs.Data | 0,0,0,0, | .007,.008, 6,01 45,0, 85 1.27,0, 22543
squid, 96-98 Weighouts 0 .003 65 &2hH
mackerel, (0.62)
butterfish
trawl
N. Atl. 93-97 NA Obs.Data | 0,0,0,0, | 664, .004, | 6,0,0,0, | 60,0,0,0, 6,0,0,0, 60
Otter 94-98 Weighouts 0 .0118,.002, 0,0 0 0,0 =6} (0)
Trawl .002, .001
Pelagic™® 9397 Obs. Data | 12,11,0, | -66;.05,.06,| 6;0,0,0, | 6,137,258, -6,0.44, 679
Longline 94-98 L ogbook 0,0 .03, .04, .03 0,0 0,0, 0 0.29,0,0, (0) (0.24)
0
Mid- -93 NA Obs. Data | 0,0,0,0, |.05,.04,.03,] 0,0,0,1 0,0,0,7 0,0,0,1.1 2
Atlantic Weighout 0 .05 (@)
Coastal
Sink
Gillnet
Nova A-96 NA Obs.Data | 0,0,0,0, | NA,NA, | 13,9,6 13,9,6 NA, NA, 9
Scotia 0 NA NA (NA)
trawl
fisheries
TOTAL 403 146
671
(0.22)

Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast
Fisheries Science Center (NEFSC) Sea Sampling Program. Mandatory logbook (Logbook) data are used to
measure total effort for the pelagic drift gillnet and longlinefishery, and these dataare coll ected at the Southeast

Fisheries Science Center (SEFSC).
Observer coverage of the mid-Atlantic coastal sink gillnet fishery is measured in tons of fish landed.

Observer coverage for the pelagic drift gillnet, pair trawl and longline fishery are in terms of sets. The trawl
fisheries are measured in trips.
1994, 1995 and 1996 shown, other years not available on an annual basis.
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5 One vessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you
assume the vessel fished 1.4 sets per day as estimated from the 1995 SS data, the point estimate may increase
by 0.84 animals. However, the SEFSC mandatory logbook data was taken at face value, and therefore it was
assumed that 1 set was fished within thistrip, and the point estimate would then increase by 0.06 animals.

6 Annual mortality estimatesgo-rietinclude any-animats seriously injured and released alive animals.

7 Thefishery did not operatein 1997; the average annual mortality isbased on the number of years (4;1993-1996
1994, 1995, 1996, and 1998) that the fishery operated.

8 Observer coverage for the Atlantic bottom trawl fishery in 1995 is based on only January to May data.

9 In 1997 and 1998 the observed pilot whal es were taken from the Illex squid otter trawl subfishery.

10 Mortality estimates were taken from Fabte-12+Jdehnsoret-at1999); Y eung (1999a,b) and exclude the Gulf of
Mexico.

Other Mortality

Pilot whales have a propensity to mass strand throughout their range, but the role of human activity in these
eventsis unknown. Between two and 120 pilot whales have stranded annually either individually or ingroupsin NMFS
Northeast Region (Anon. 1993b) since 1980. From $992-3997 1992-1998, 65 71 long-finned pilot whal e stranded between
South Carolina and Maine, including 22 animals that mass stranded in 1992 along the Massachusetts coast (NMFS
unpublished data).

In eastern Canada, six dead strandingswerereported on Sablelsland, NovaScotiafrom 1990-1996; and fourteen

strandings along Nova Scotia from 1991-1996 (Hooker et al. 1997; Lucas and Hooker 1997).
A potential human-caused source of mortality is from polychlorinated biphenyls (PCBs) and DDT, moderate

levels of which have been found in pilot whale blubber (Taruski 1975; Muiret al. 1988). Theeffect of theobserved levels
of such contaminantsis unknown.

STATUSOF STOCK

The status of long-finned pilot whales relative to OSPin USA Atlantic EEZ isunknown, but stock abundance
may have been affected by reduction in foreign fishing, curtailment of the Newfoundland drivefishery for pilot whales
in 1971, and increased abundance of herring, mackerel, and squid stocks. There are insufficient data to determine the
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populationtrendsfor thisspecies. Thespeciesisnot listed under the Endangered SpeciesAct. Thetotal fishery-related
mortality and seriousinjury for thisstock isnot lessthan 10% of the cal culated PBR and, therefore, cannot be considered
to beinsignificant and approaching zero mortality and seriousinjury rate. Thisisaot a strategic stock because the+993-
4997 1994-1998 estimated average annual fishery-related mortality, including Nova Scotia bycatches to pilot whales,
Globicephala sp., tstessthan exceeds PBR.

REFERENCES

Abend, A. 1993. Long-finned pilot whale distribution and diet as determined from stable carbon and nitrogen ratio
isotope tracers. M.S. Thesis, University of Massachusetts, Amherst.

Anon. 1991. Northeast cetacean aerial survey andinterplatform study. NOAA, NMFS, SEFSC & NEFSC. Availablefrom
NEFSC, Woods Hole Laboratory, Woods Hole, MA. 4 pp.

Anon. 1993a. Report of the study group on long-finned pilot whales. ICESC.M. 1993/N:5 29 pp.

Anon. 1993b. Cruiseresults, NOAA ship DELAWARE |1, Cruise No. DEL 93-06, Marinemammal Survey. NOAA NMFS
NEFSC, Woods Hole Laboratory, Woods Hole, MA. 5 pp.

Anon. 1993c. Status of fishery resources off the northeastern United States for 1993. NOAA Tech. Mem. NMFS-
F/NEC-101, 140 pp.

Anon. 1994. Cruiseresults, NOAA ship RELENTLESS, Cruise No. RS 9402, Marine Mammal Survey/Warm Core Ring
Study. NOAA NMFS NEFSC Woods Hole Laboratory, Woods Hole, MA. 8 pp.

Barlow, J., S. L. Swartz, T. C. Eagle and P. R. Wade. 1995. U.S. Marine Mammal Stock Assessments: Guidelines for
Preparation, Background, and a Summary of the 1995 Assessments. U.S. Dep. Commer., NOAA Tech. Memo.
NMFS-OPR-6, 73 pp.

Bloch,D., M. Zachariassen and P. Zachariassen. 1993. Someexternal charactersof thelong-finned pilot whal e off Faroe
Island and a comparison with the short-finned pilot whale. Rep. int Whal. Commn. Special Issue 14:117-135.

Buckland, S. T., D. R. Anderson, K. P. Burnham and S. L. Laake. 1993. Distance sampling: estimating abundance of
biological populations. Chapman and Hall, New York, NY, 446 pp.

CETAP. 1982. A characterization of marine mammals and turtles in the mid- and north Atlantic areas of the U.S. outer
continental shelf. Cetacean and Turtle Assessment Program, University of Rhode Island. Final Report,
Contract AA51-C78-48, Bureau of Land Management, Washington, DC. 538 pp.

Cramer J. 1994. Large pelagic logbook newdletter - 1993. NOAA Tech. Mem. NMFS-SEFSC-352, 19 pp.

Desportes, G., M. Saboureau and A. Lacroix. 1993. Reproductive maturity and seasonality of male pilot long-finned
whales off the Faroe Islands. Rep. int Whal. Commn. (Specia Issue 14); 233-262.

Fairfield,C. P., G. T. Waring and M. H. Sano. 1993. Pilot whalesincidentally taken during the distant water fleet Atlantic
mackerel fishery in the mid-Atlantic Bight, 1984-88. Rep. int Whal. Commn. (Special Issue 14): 107-116.

Gerrior, P., A. S. Williamsand D. J. Christensen. 1994. Observations of the 1992 U.S. pelagic pair trawl fishery in the
Northwest Atlantic. Mar. Fish. Rev. 56(3): 24-27.

Goudy, C. A. 1995. The 1994 experimental pair trawl fishery for tunainthenorthwest Atlantic, MIT SeaGrant M1 TSG 95-
6, Cambridge, MA. 10 pp.

Goudy, C. A. 1996. The 1995 experimental pair traw! fishery for tunain the northwest Atlantic, MIT Sea Grand, MITSG
95-6, Cambridge, MA. 13 pp.

Hooker, S. K., R. W. Baird and M. A. Showell. 1997. Cetacean Strandings and bycatches in Nova Scotia, Eastern
Canada, 1991-1996. Paper SC/49/05 presented to the IWC Scientific Committee, September 1997. 11 pp.

Kasuya, T., D. E. Sergeant and K. Tanaka. 1988. Re-examination of life history parameters of long-finned pilot whales
in the Newfoundland waters. Sci. Rep. Whales Res. Inst. No. 39: 103-119.

Johnson, D. R., C. A. Brown and C. Yeung. 1999. Estimates of marine mammal and marine turtle catch by the U.S.
Atlantic pelagic longline fleet in 1992-1997. NOAA Technical Memorandum NMFS-SEFSC-418. 70 pp.

Laake, J. L., S. T. Buckland, D. R. Anderson and K. P. Burnham. 1993. DISTANCE user’s guide, V2.0. Colorado
Cooperative Fish and Wildlife Research Unit, Colorado State University, Ft. Callins, Colorado. 72 pp.

Leatherwood, S., D. K. Caldwell and H. E. Winn. 1976. Whales, dol phins, and porpoises of the western North Atlantic.
A guideto their identification. U.S. Dept. of Commerce, NOAA Tech. Rep. NMFS Circ. 396, 176 pp.

Lens, S. 1997. Interactions between marine mammals and deep water trawlersin the NAFO regulatory area. ICESCM
1997/Q:8. 10 pp.

102



Lucas, A. N. and S. K. Hooker. 1997. Cetacean strandings on Sable Island, Nova Scotia, 1990-1996. Paper SC/49/06
presented to the IWC Scientific Committee, September 1997. 10 pp.

Martin, A. R.and P. Rothery. 1993. Reproductive parameters of femalelong-finned pilot whales (Gl obicephala melas)
around the Faroe I slands. Rep. int Whal. Commn. (Specia Issue 14): 263-304.

Mercer, M. C. 1975. Modified Leslie-Delury population models of thelong-finned pilot whale (Gl obi cephalamelaena)
and annual production of the short-finned squid (llex illecebrosus) based upon their interactions at
Newfoundland. J. Fish. Res. Bd. Can. 32(7): 1145-54.

Mitchell, E. 1974. Present status of northwest Atlantic fin and other whale stocks. Pages 108-169. In: W. E. Schevill
(ed.), Thewhale problem: A statusreport. Harvard University Press, Cambridge, Massachusetts, 419 pp.

Muir, D. C. G., R. Wagermann, N. P. Grift, R. J. Norstrom, M. Simonand J. Lien. 1988. Organochlorine chemica and heavy
metal contaminantsin white-beaked dol phins (Lagenorhynchus albirostris) and pilot whales (Globicephala
melaena) from the coast of Newfoundland. Canada. Arch. Environ. Contam. Toxicol. 17: 613-29.

Mullin, K. D. Inreview. Abundance and distribution of cetaceansin the southern U.S. Atlantic Ocean during summer
1998.

Northridge, S. 1996. Estimation of cetacean mortality in the U.S. Atlantic swordfish and tunadrift gillnet and pair trawl
fisheries. Final report to the Northeast Fisheries Science Center, Contract No. 40ENNF500045, 18 pp.

Palka, D. 1995. Abundance estimate of the Gulf of Maine harbor porpoise. Rep.int Whal. Commn. (Specia Issue 16):27-
50.

Paka, D., G. Waring and D. Potter. In review. Abundance of cetaceans in northwestern Atlantic waters based on
shipboard and aerial surveysin 1998.

Payne, P. M. and D. W. Heinemann. 1993. The distribution of pilot whales (Globicephala sp.) in shelf/shelf edge and
slope waters of the northeastern United States, 1978-1988. Rep. int Whal. Commn. (Specia Issue 14): 51-68.

Read, A. J. 1994. Interactionsbetween cetaceansand gillnet and trap fisheriesin the northwest Atlantic. Rep.int Whal.
Commn. (Specia Issue 15): 133-147.

Scott, G. P. and C. A. Brown. 1997. Estimates of marine mammal and marine turtle catch by the U.S. Atlantic pelagic
longlinefleet in 1994-1995. Miami Laboratory Contribution MIA-96/97-28.

Sergeant D. E. 1962. Thebiology of thepilot or pothead whale (Gl obicephala melaena (Traill) in Newfoundland waters.
Bull. Fish. Res. Bd. Can. 132: 1-84.

Taruski, A. G., C. E. Olney and H. E. Winn. 1975. Chlorinated hydrocarbonsin cetaceans. J. Fish. Res. Bd. Can. 32(11):
2205-9.

Wade, P. R. and R. P. Angliss. 1997. Guidelinesfor assessing marine mammal stocks: Report of the GAMM S Workshop
April 3-5, 1996, Seattle, Washington. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-12, 93 pp.

Waring, G. T., P. Gerrior, P. M. Payne, B. L. Parry and J. R. Nicolas. 1990. Incidental take of marine mammalsin foreign
fishery activities off the northeast United States, 1977-1988. Fish. Bull., U.S. 88(2): 347-360.

Waring, G. T., C. P. Fairfield, C. M. Ruhsam and M. Sano. 1992. Cetaceans associated with Gulf Stream features off the
northeastern USA shelf. ICES Marine Mammals Comm. CM 1992/N:12, 29 pp.

Waring, G. T. 1998. Results of the summer 1991 R/V Chapman marine mammal sighting survey. NOAA NMFS NEFSC,
Lab. Ref. Doc. No. 98-09, 21pp. Northeast Fisheries Science Center, Woods Hole, M assachusetts.

Waring, G. T. 1995. Fishery and ecological interactions for selected cetaceans off the northeast USA. Ph.D.
dissertation, University of Massachusetts, Amherst, 260 pp.

Y eung, C. 1999a. Estimates of marine mammal and marineturtle bycatch by theU.S. Atlantic pelagiclonglinefleetin 1998.
NOAA Technica Memorandum NMFS-SEFSC-430, 26 pp.

Yeung, C. 1999b. Revised Mortality Estimates of Marine Mammal Bycatch in 1992-1997 based on Serious Injury
Guidelines. NOAA Technical Memorandum NMFS-SEFSC-429, 23 pp.

103



